Bone morphogenetic protein-2 and retinoic acid induce neurotrophin-3 responsiveness in developing rat sympathetic neurons.
Expression of the receptor tyrosine kinase, Trk, determines the specificity of neurotrophin responsiveness of different neuronal populations during development. Recently it has become apparent that sympathetic neurons of rat superior cervical ganglia (SCG) acquire sensitivity to neurotrophin-3 (NT3) before they become dependent on the target-derived nerve growth factor (NGF) for their survival by sequential induction of TrkC and TrkA. The mechanism controlling the expression of TrkC as well as the source of NT3 at their initial developmental stage has, however, not been clarified. Here we show that the treatment of the perinatal rat SCG neurons which express high levels of trkA mRNA with bone morphogenetic protein-2 (BMP2) induced the expression of trkC mRNA. Induction of the functional TrkC receptor by BMP2 was confirmed by the enhancement of the survival response of these neurons to NT3. Treatment of SCG neurons with retinoic acid (RA) promoted the effect of BMP2 on the induction of trkC mRNA levels. BMP2 treatment, on the other hand, promoted the effect of RA on the suppressions of trkA mRNA levels and the NGF-dependent survival of the SCG neurons. Furthermore, BMP2/RA treatment induced the endogenous expression of NT3. These results indicate that specific environmental signals can regulate neurotrophin responsiveness of developing sympathetic neurons by differential alteration of the trk and neurotrophin expressions.